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NO FURTHER ACCELERATED ACTION JUSTIFICATION FOR THE EAST 
TRENCHES 

PAC REFERENCE NUMBER: NE-1 11.2, NE-1 11.3, and NE-1 11.5 - NE-1 11.8 

IHSS Reference Number NE- 1 1 1 2, NE- 1 1 1 3, NE- 1 1 1 5, NE- 1 1 1 6, NE- 1 1 1 7, and NE- 1 1 1 8 

Unit Name Trenches T-5, T-6, and T-8 through T-1 1 (Trench T-3 through T-13 are collechvely 
known as the East Trenches, however in this document, the six trenches for which a No Further 
Accelerated Action justification is presented, are collectively referred to as the East Trenches) 

Approximate Location N750,000, E2,087,500 

Date(s) of Operation or Occurrence 

The trenches were used d u n g  the penod from July 29, 1954, through August 14,1968, although 
the exact dates of operation are unknown (Dow 1970a) To date, no documentation has been found 
that records the timeframe dunng which any particular trench was receiving waste Similarly, none 
of the HRR interviewees were knowledgeable on dates of operahon of mdimdual trenches 
Trenches T-9, T- 10, and T-1 1 were differentiated fi-om the other trenches and added to the disposal 
trench inventory in 1977 (Rockwell 1985) 

Descnption of Operabon or Occurrence 

Trenches T-2 (900- 109) and the East Trenches (T-3 - T- 13) were used pnmanly for the disposal of 
sanitary wastewater treatment plant sludge (Dow 1970a) The sludge removed from the 
wastewater treatment plant was placed on sludge drying beds The dned matenal removed from 
the sludge drying beds was placed in the disposal trenches The sludge disposed of m these 
trenches should consist pnmanly of concentrated organic matter typically present m samtary 
wastewater treatment plant sludge The total amount of sludge hsposed m Trenches T-2 through 
T-13 is estimated at 125,000 kdograms (Rockwell 1983) As many as 300 flattened drums may 
have also been disposed in any of Trenches T-2 through T-1 1 followng burmng of contammated 
oils that had been held in the drums (Dow 1970b) The b m n g  of the contammated oils had been 
done in Oil Burn Pit No-2 (PAC 900-153) from March 1957 to rmd-1965 @ow 1970b), not m the 
trenches (Dow 1973a) The trenches are vanable in length, w th  the average length bemg 
approximately 250 feet (Dow 1971) The trenches are reported to be approxlmately 10 feet deep 
and are provided wth two feet of soil cover 

Some amounts of additional matenals were also disposed in Trenches T-4, T-9, and T-1 1 These 
other matenals consisted of asphalt planking (approximately 130,000 square feet of asphalt 
planlung) in T-4 and T-11 from the re-design of Solar Pond 207A (PAC 000-101) in 1963, and 

Trench T- 13 may contain some laboratory waste 
scrap metal and junk in T-9 (Rockwell 1983) An employee was contacted who remembers that 

At the same time that Trenches T-9, T-10, and T-1 1 were identified (1977), it appears that the 
numbenng system for the trenches was slightly modified 

referred to as Trench T-4 became T-1 1 (Rockwell, 1983) Thls 1983 document placed the T-4 

Whereas earlier documents had 
presented a consistent numbenng system, in a 1983 document a trench that had prewously been 
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I Trench essentially as an addition to Trench T-3 (Dow 1970a and Rockwell 1983) This same 1983 
document designated Trench T-9 as essentially an extension of Trench T-7 (Rockwell 1983), but in 
earlier documents this trench had been referred to as Trench T-5 (Dow 1970a) Trench T-10 had 
not been identified or named pnor to 1983 The trench identified as Trench T-5 in the 1983 
document was a trench not previously identified (companson of maps in references Dow, 1970a 
and 5) 

Trenches T-12 and T-13 were identified and incorporated into the Remedial Investigation for 
Operable Umt 2 in June of 1993 when a plant employee completed hrther research of aenal 
photographs in the East Trenches area Trench T-13 was visible only in vertical aenal photographs 
taken on Apnl 15, 1966, and Apnl29, 1967, and is now covered by the East Access Road (north 
bypass) 900 feet east of the inner east guard gate Trench T-12 was identified as an extension of a 
previously identified trench (T-1 1) It also lies pnmanly beneath the East Access Road 

Physical/Chemical Descnption of Constituents Released 

Some uranium and plutonium contarmnation is present in the sludge disposed in the trenches It is 
reported that the older sludge would have had pnmanly uranium contaminabon wth newer sludge 
havmg an increasing amount of plutonium contamination (Dow 197Oa) Total long-lived alpha 
activity present in the sludge was reported between a minimum of 382 pCi/g in August 1964 to a 
maximum of 3,591 pCdg in June 1960 (Dow 1970a) It was estimated in a 1973 document that 
Trench T-4 (currently designated Trench T-1 1 as discussed above) contam 16 2 grams of 
urmum-235 (Dow 1973b) Uranium contamination may also be present in flattened drums that 
may have been disposed in any of Trenches T-2 through T- 1 1 

On at least one occasion it is believed that 2,400 gallons of water and lathe coolant generated in 
Building 444 was also disposed in one of the East Trenches This waste had an average activity of 
150,000 d p d  It is believed that this is total alpha activity The activity of this matenal was 
reported as 1 35 x lo8 dpm wth approximately 1 3 kilograms (kg) of depleted urmum present in 
the waste (Dow 1964) It is unknown whether or not this matenal was in drums 

z 

Responses to Operation or Occurrence 

Soil samples were collected from the three new trenches identified in 1977 (Trenches T-9, T-10, 
and T-1 1) dunng the 1977 to 1983 tune frame Soil from Trench T-9 was found to vary from 0 40 
to 68 pCdg in plutomum activity, and from 2 4 to 450 pCdg uraruum actiwty Trench T-10 was 
found to contam from 0 18 to 14 pCdg plutomum activity and from 40 to 126 pCdg urmum 
activity Trench T-1 1 was found to contain 4 5 to 50 pCi/g plutomum activity and 0 9 to 158 pCdg 
in uranium activity (Rockwell 1983) 

In the late 1980s and early 199Os, Phase I and Phase I1 Resource Conservation and Recovery Act 
(RCRA) Facility InvestigationdRemedial Investigations (RFI/RIs) were conducted in the East 
Trenches area (a part of Operable Unit 2 at the time) The results are provided in the OU 2 Phase 
I1 RFI/RI Report (EG&G 1995a) These investigations did not provide the data necessary to 
determine dimensions and boundaries of the trenches, or areas of high concentration of 
contaminants in the trenches For example, while at least one borehole was dnlled into each 
trench, dnlling through the trenches was excluded because of the uncertainties in the trench 
contents, and in whether the area beneath the trenches was contaminated Dnlling through the 
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trenches could potentially have created pathways for contaminants to migrate downward into 
uncontaminated areas 

In 1995 and 1996, further investigations of the East Trenches area were conducted in accordance 
with the Trenches and Mound Site Characterization Work Plan (EG&G 1995) The results of the 
investigation are provided in the Draft Trenches and Mound Site Charactenzation Report 
(RMRS 1996) This investigative program utilized several methodologies to meet project 
objectives histoncal data were compiled to identify potential contaminants, trench location and 
size, aerial photographs were examined to identify disturbed areas, venfy trench dimension and 
determine times of operation, a visual survey was conducted to identify features on the ground 
and to lay out a geophysical sampling gnd, two electromagnetic surveys were conducted to 
delineate magnetic anomalies and to delineate trench boundanes, Ground Penetrating Radar 
(GPR) surveys were conducted to better determine trench depth and extent, soil gas surveys were 
conducted to identify and delineate volatile organic contaminant plumes, and subsurface soil 
sampling was conducted to verify soil gas survey results and to better define metal and 
radionuclide contamination present at the sites 

Figure 1 shows the locations of the East Trenches based on the results of the Trenches and 
Mound Site Charactenzation Note that the trench boundanes are different from the IHSSIPAC 
boundaries because the electromagnetic and GPR surveys better defined the trench boundaries 
(and depths) 

Fate of Consbtuents Released to Envlronment 

The following conclusions were drawn from the Trenches and Mound Site Charactenzation with 
respect to the East Trenches (T-5, T-6, and T-8 through T-11) 1) there were no contaminant 
concentrations in subsurface soil above any RFCA Subsurface Soil Action Levels (those 
established in RFCA 1996), 2) there were no contaminant plumes in groundwater onginating 
from the trenches and the area at Trenches T-5 through T-9 is often dry, and 3) wth no pathway 
to surface water and wthout a well defined source, it is recommended that the trenches not be 
remediated 

Despite the conclusions drawn form the Trenches and Mound Site Charactenzation, the East 
Trenches have been assessed to render a No Further Accelerated Action (NFAA) determination 
The assessment is pursuant to recent modifications to RFCA Attachment 5 that were approved 
June 5,2003, specifically, the introduction of new Action Levels (ALs) and the integrated risk- 
based approach (application of the Subsurface Soil Risk Screen) Trench T-3 and T-4 are not 
included in this analysis because they were previously remediated, and Trench T-7, T-12 and T- 
13 are not included because they have already been proposed for NFAA 

The East Trenches were extensively sampled as part of the Trenches and Mound Site 
Charactenzation and through groundwater monitonng that has been conducted in the area over 
the past 15 years Table 1 summanzes the boreholes that penetrated or were directly adjacent to 
the East Trenches The borehole locations are depicted on Figures 2 through 7 Data for samples 
from these borehole have been used in the analysis provided herein The data are summanzed in 
Tables 2 through 7 These tables show analytes that were detected above background (see 
discussion below) The suites of analyses performed on the samples from each trench are 
identified in the table notes In these tables, the following decision rules were applied to the 
calculation of summary statistics 
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Data rejected during validation was eliminated from the data set before computing statlstics 
The minimum value represents the lowest value observed for the analyte regardless of 
whether it was detected or not detected (non-detected results have an attached U qualifier 
which signifies that the analyte was not detected at the concentration shown) 

3 The maximum value is the highest detected value observed 
4 The average was computed using replacement values for the data that were non-detects (U- 

qualified data) The replacement value is one half the value reported with the attached U 
qualification) 

Figures 2 through 7 show all the data that were detected above background at least once, and 
have a Wildlife Refuge Worker Soil Action Level (AL) RFCA ALs (Wildlife Refbge Worker 
and Ecological Receptor) are from RFCA Attachment 5, dated June 5,2003 Background levels 
for inorganic constituents for subsurface soil are from the Background Geochemical 
Characterization Report (DOE 1993) All background values used for compmson are the mean 
background value plus two standard deviations Any detection of an organic compound is 
considered an above background level observation 

SURFACE SOIL ASSESSMENT 

Surface soil in the area of the East Trenches contains above background levels of plutonium and 
amencium resulting from the histoncal release and wnd dispersal of these radionuclides from 
the 903 Pad The need for, and extent of, any surface soil remediation in h s  area w11 be 
addressed in the 903 Lip Area and Amencium Zone Intenm MeasureAntenm Remedial Action 

APPLICATION OF THE SUBSURFACE SOIL RISK SCREEN 

Screen 1 - Are Contaminant of Concern (COC) Concentrations Below Table 3 Wildlife 
Refuge Worker (WRW) Soil Action Levels” 

No Two samples from Trench T-8 contamed plutonium-239,240 at concentrations exceeding the 
AL of 50 pCi/g (Table 4 and Figure 4) The samples are the 3 to 8 foot interval and 8 to 10 foot 
interval for borehole 12795 The maximum plutonium-239,240 concentration was 642 pCi/g 
The amencum-241 concentration in the 3 to 8 foot interval (105 pCdg) also exceeded the AL of 
76 pCi/g No other samples fiom thls trench or fiom any other trench had analyte concentrations 
that excced the Wildlife Refbge Worker ALs 

Screen 2 - Is there potential for subsurface soil to become surface soil? 
No The East Trenches are not in an area prone to landslides as shown in the attached Figure S1 

Screen 3 - Does subsurface soil radiological contamination exceed criteria in Section 5.3 
and Attachment 149 

No ALF Section 5 3(C)(2) requires the removal of soil in the 3-6 foot depth interval that 
contains plutonium at concentrations that exceed 3 nCdg wth an areal extent of contamination 
that exceeds 80m2 As shown on Figure 4, plutonium concentrations did not exceed 3 nCi/g in 
any of the Trench T-8 waste samples Concentrations of plutomum (and amencium) are 
significantly lower than the 3nCdg limit Also, concentrations of plutonium and amencium did 

’ Ref Figure 1 of RFCA Attachment 5 
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not exceed the Wildlife Refuge Worker ALs in any other samples in this trench or any other 
trench considered in this evaluation 

Screen 4 - Is there an environmental pathway and sufficient quantity of COC that would 
cause exceedance of surface water standards (SWS)? 

No Contaminant migration via erosion and groundwater are the two possible pathways whereby 
surface water could become contaminated by the East Trenches However erosion is an 
insignificant pathway because the East Trenches are in a flat-lying area not prone to erosion, and 
the waste material is covered with 2 feet of soil 

With respect to the groundwater pathway, Trenches T-5 through T-9 are located near to a 
hydraulic divide where water may migrate to the northeast or to the southeast depending on 
groundwater levels (Figure 9) Most of the time, the wells in the vicinity of Trenches T-5 through 
T-9 are dry When there was sufficient groundwater in the area for sampling, concentrations of 
volatile organic compounds (VOCs) have been very low, and on the average, are not at 
concentrations that exceed the Safe Dnnking Water Act Maximum Contaminant Levels (MCLs) 

Groundwater is usually present at Trenches T- 10 and T- 1 1, and the groundwater flow is to the 
northeast There is considerable VOC contamination in the groundwater some or most of wluch 
appears to have originated from other sources to the southwest of the trenches Because VOCs 
are largely absent in the waste matenal in Trenches T-10 and T-1 1, it does not appear the 
trenches are a source for groundwater contamination Regardless, any contaminants released to 
groundwater at these trenches would be captured by the East Trenches Plume Groundwater 
Collection and Treatment System This zero-valence iron treatment system is effective in the 
removal of VOCs 

Screen 5 - Are COC concentrations above Table 3 Action Levels for ecological receptors? 

Yes Of all the samples that were collected from the East Trenches, only two had an analyte 
concentration that exceeded the ecological receptor ALs One sample was the 3 to 6 foot interval 
from borehole 12495 at Trench T-9 (see Table 5 and Figure 5), and the other sample was the 3 to 
5 foot interval from borehole 10295 at Trench T-1 0 (see Table 6 and Figure 6) In both cases the 
analyte exceeding the ecological receptor AL was lead, and the concentrations of lead were just 
above the AL The lead AL of 25 6 mgkg is based on protection of the Amencan Kestrel 
Because the Amencan Kestrel, a bird of prey would not be directly exposed to the buned 
material, Preliminary Remediation Goals (PRGs) for other ecological receptors were exarmned’ 
The PRGs for protection of the praine dog and Preble’s Meadow Jumping Mouse (PMJM) are 
149 mgkg and 642 mgkg, respectively Because the low concentraQons of lead relative to these 
PRGs, it is concluded for the NFAA that there is no threat posed to ecological receptors by the 
East Trenches3 

* The AL is the lowest PRG above Site background levels that was calculated for each of the five selected wildlife 
receptorsjudged to be representative of species at WETS Preble’s meadow jumpmg mouse and black tailed prame 
dog (fossorial [burrowing] small mammals), mourning dove (small ground-feeding bud), terrestnal mvertebrate 
(multiple species), and American kestrel (avian predator) 

At this time, ecological ALs are not available for all receptordchemical combmations, however, draft ALs are 
available for a small subset of chemicals Screen 5 currently evaluates only this subset ksk to ecological receptors 
will be readdressed through the ecological risk assessment portion of the Comprehensive ksk Assessment (CM) 
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StewardshiD Analvsls 

Application of the Soil Risk Screen to the East Trenches indicates No Further Accelerated 
Action (NFAA) is necessary for protection of public health and environment However, because 
subsurface soil at a few of these PACs has contaminant concentrations that exceed Wildlife 
Refuge Worker or Ecological Receptor soil ALs, both near-term and long-term stewardship 
actions have been recommended4 They are discussed below 

Near-Term Management Recommendations 

Near-term recommendations for environmental stewardship include the following .. 

Excavation at the sites will continue to be controlled through the Site Soil Disturbance Permit 
process, and 
Site access and security controls will remain in place pending implementation of long-term 
controls 

Long-Term Stewardship Recommendations 

Based on remaning environmental conditions at the East Trenches, no specific long-term 
stewardship activities are recommended beyond the generally applicable Site requirements that 
may be imposed on this area in the future, which are dependent upon the final remedy selected 
Institutional controls that wl l  be used as appropnate for this area include the followng 
0 

0 

0 

These specific long-term stewardship recommendations w11 also be summanzed in the Rocky 
Flats Long Term Stewardship Strategy No engineered controls, environmental momtoring, or 
physical controls (e g , fences) are recommended as a result of the conditions remining at the 
East Trenches 

The East Trenches w11 be evaluated as part of the Sitewde Comprehensive Risk Assessment, 
which is part of the RCRA Facility InvestigatiodRemedial Investigation (RFIAU) and Corrective 
Measures StudylFeasibiIity Study (CMS/FS) that wll be conducted for the Site The need for 
and extent of any, more general, long-term stewardship activities wll  also be analyzed in RFIRI 
and CMSFS and wll  be proposed as part of the preferred alternative in the Proposed Plan for 
the Site Institutional controls and other long-term stewardship requirements for Rocky Flats 
will ultimately be contained in the Corrective Action DecisionRecord of Decision, in any post- 
closure Colorado Hazardous Waste Act permit that may be required, and in any post-RFCA 
agreement 

Prohibitions on construction of buildings, 

Restrictions on excavation or other soil disturbance, and 
Prohibitions on groundwater pumping in the area of the East Trenches 

NFAA Summary 

The East Trenches, specifically trenches T-5, T-6, and T-8 through T-1 1, are proposed for 
NFAA The Subsurface Soil Risk Screen and ALs in RFCA Attachment 5 dated 6/5/03 have 
been applied to these PACs The nsk screen shows no potential adverse nsk to a wldlife rehge 
~~~~~~ 

The area of trenches T-5, T-6, and T-8 through T-l 1 is contiguous with the other trenches (T-3, T-4, T-7, T12, and 
T- I3), some of which contain subsurface soil contaminant concentrations that exceed Wildlife Refuge Worker soil 
ALs Therefore, there would be no reduction in the area requiring near-term and long-term stewardship actions if the 
subsurface soil in any of trenches T-5, T-6, and T-8 through T- I I were removed 
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worker or ecological receptor Plutonium is present in the buried waste at a maximum 
concentration of 642 pCdg, which is well below the 3 nCi/g limit that tnggers further evaluation 
and potential soil removal There is little potential for contaminated runoff because the sites are 
located in a relatively flat area and the waste is buried The VOC concentrations in the East 
Trenches waste material is very low, and accordingly, the trenches do not appear to be sources 
for groundwater contamination The dry conditions at Trench T-5 through T-9 will substantially 
limit any contaminant migration via groundwater At trenches T- 10 and T- 1 1, contaminants in 
groundwater, most if not all of which appear to originate from other sources, are migrating to the 
north and w11 be captured by the East Trenches Passive Reactwe Barrier system Only two 
samples from all of the trenches had a contaminant concentration (lead) exceeding an ecological 
receptor AL However, the AL for lead was established for protection of the Amencan Kestrel, 
which would not be exposed to the buned matenal Compmson of the lead concentrations to 
other ecological-based PRGs for burrowing animals shows that the concentrations of lead in the 
trench are of no ecological concern Therefore, no further accelerated action is required for the 
East Trenches 
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Table 1-.Subsurface Soil Samnline Locations for the East Trenches 
IHSWPAC Number 
T-5 (NE-I I 1 2) 
T-6 (NE-I 1 I 3) 
T-8 (NE-1 11 5) 
T-9 (NE-I I 1 6) 
T-10 (NE-I 1 I 7) 

Borehole 
1 1495, 1 I595 
11695 11795 
12795, 12895,0849 1 
12295,12395,12495 
10195 10295,10395 10495 

. 
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Table 2 Summary of Contaminant Concentrations at Trench T-5 

Amedum*Ml 4 2 0 000464 2 0 9 2  0967 76 0 0: 

Plutonrum-239/240 4 2 0 001264 I4  12 6 33 50 0 0: 

Note Analytes shown are thosethat were detected at least once above background levels and have a Wlldlifc Refuge Worker Action Level No 
anal) tes exceeded the Ecological Action Levels Subsurface soil samples w n r  analyzed for Target4nalytc List (TAL) metals, gross alpha and beta, 
uranium-233 234, uranium-235 uranium-238, amencium-241, plutonium-239J40, and Target Compound Llst Volatile Organic Compounds and San 
Volatile Organic Compounds 
BG - Background 
AL - Wildlife Refuge Worker Action Level 
U - The analyte was undetected at the concentration shonn 

' Organic detections estimated or otherwise are considered to be above background concentratrons 

Above AL 
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Table 3 Summary of Contaminant Concentrations at Trench T-6 

Compound List Volatile Organic Compounds, Semi-Volatile Organic Compounds, and Pesticides 

AL - Wildlife Refige Worker Action Level 
U - The analyte was undetected at the conenhation shorn 
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Table 4 Summary of Contaminant Concentrations at Trench T-8 

metals, gross alpha and beta, uranium-233,234, uranium-235, uranium-238, americium-24lI plutonium-239 240 and Target 
Compound List Volatile Organic Compounds, Semi-Volatile Organic Compounds and Pesticides 

AL - Wildlife Refuge Worker Action Level 
U - The analyte was undetected at the conentrabon shown 
' Organic detections, estimated or otherwise, are considered to be above background concentrations 



Table 5 Summary of Contaminant Concentrations at Trench T-9 

7971 2281 409001 3821 

I I I I I I I I 
10 91 1431 41 91 3070001 139 

AL - Wildlife Refuge WoAer Action Level 
U - The andyte \vas undetected at the conentration shown 
I Organic detections, estimated or otherwise are considered to be above background concentrations 

Action Level of  25 6 mgAg 
The sample from the 3 to 6 foot interval in borehole 12495 had a concentration of 39 5 mglkg which excceded the ecological 

12 

L 



Analytc 

Organics (ug/kg) 
I ,  1 ,I -Trichloroethanc 

Acetone 

13 

Total Numkr  of Number of Minimum Maximum Average AL BC 
numberof samples samples Cone Conc Cone 
samples exceeding exceeding 

BC' AL 

9 I 5u 7 306 797oooOO 
9 9 8 48 199 102000000 



Methylene cbloridc 19 2 0 
Phenol 13 3 0 
Tetr8chlOroetheoe 19 2 0 
Toluene 19 5 0 

, Semi-Volatile Organic Compounds and Pesticides 

AL - Wildlife Rehge Worher Action Level 
U - The analyte was undetected at the conentration shown 

2 6 2 84 2530000 
270 550 236 613000000 

4 4 2 79 6 1 >OOO 
2 610 36 4 3 1300OOO 
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